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NOVELTY - The anisotropic plasma etching of CVD oxid^ fii™ tics ■ 
performed for forming a column (32) havLf an^neve^s bewail 16 5 13 

DETAILED DESCRIPTION - CVD oxide film (16) is deposited on a 
semiconductor substrate (11) for forming a cylindrical caSaSitor 
Amorphous silicon film (30) is deposited on ttie" CVD oxide fiim Th. 
patterning of the amorphous silicon film is performed to form an 

cry^a? U arfin: ^ *°lycrystalline film pad* (3lHaving IZge 
crystal grains is formed processing the amorphous film n ad at low 
temperature Cylindrical polysilicon film functioning as an 
electrode of the cylindrical capacitor is formed on thS uneven wall 
surface of a column (32) formed by etching the CvS oxide film 
Silicon nitride thin film is deposited on the cylindrical 
polysilicon film Polysilicon film functioning Is another electrode 
?hin ri^m 1 Capacit ° r is posited on ?he silicSS n!t?ide 

USE - For manufacturing DRAM. 

ADVANTAGE - Increases capacitor electrode area without increasing 
height of capacitor. Enables to produce DRAM having desired 

capacicanc© . 
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AB PROBLEM TO BE SOLVED: To provide a method for manufacturing a 
semiconductor storage device which is capable of surely obtaining desired 
capacity of a capacitor without increasing the height of the 
cylindrical capacitor so much. 

SOLUTION: An amorphous silicon film 30 is deposited on a CVD oxide 



film 16 used for a cylindrical capacitor formation, and this 
amorphous silicon film is patterned, and after an amorphous film pad 
is formed, the amorphous silicon film pad is replaced with a 
o polycrystalline film having a large crystal particle size through a low 
temperature heating method, and a polysilicon film pad 3 1 having a rugged 
sidewall face is formed, and by use of the polysilicon film pad 3 1 having 
the rugged sidewall face as a mask, the CVD oxide film 16 is etched by 
anisotropic plasma etching, so that a pillar-like part 32 having a 
rag ged sidewall face is form ed by the CVD nvjHg film 16. 
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AB Amorphous Si films are formed on CVD oxide films for use in 
cylindrical capacitors, and patterned into pads, which are thermally 
treated at low temp, to transform into polycryst. films with large grain 
size and uneven side face, and the oxide films are plasma etched with 
the pads as masks, into cylinders with uneven side face. Cylindrical 
capacitors with desired capacitance and small height are formed. 
ST silicon crystn capacitor semiconductor memory device; CVD plasma etching 

silica capacitor memory 
IT Dielectric films 

(crystn. of Si and plasma etching of oxide films in manuf. of 
semiconductor memory devices) 
IT Crystallization 

(crystn. of Si in manuf. of semiconductor memory devices) 
IT Capacitors 

Semiconductor device fabrication 
Semiconductor memory devices 
(epitaxy of electrodes and dielec. films in manuf. of semiconductor 
memory devices with trench capacitors) 
IT Etching 

(plasma; crystn. of Si and plasma etching of oxide films in 

manuf. of semiconductor memory devices) 
IT 7440-21-3, Silicon, processes 

RL: DEV (Device component use); PEP (Physical, engineering or chemical 
process); PROC (Process); USES (Uses) 

(crystn. of Si in manuf of semiconductor memory devices) 





mB#mmjf up) (12) & H & S (a) ai)»fFtfw»ffl#^ 

#H¥H -97641 

(43)&HB ^11^0999)4^9 0 



(51)Inta 6 
H0 1L 27/108 
21/8242 
27/04 
21/822 



F I 

H0 1L 27/10 
27/04 



62 1C 
C 



m&jfi M*«0&12 OL 10 S) 





49079-250480 


(71)ffiBA 


000002185 










(22)fflKB 


¥dt9¥(1997)9^16B 




JfcS8IMyH&lfcJ&;il6TB7#35*t 



























(54) DBHOgK] ¥3$g21I£i3(Z>Sjg#& 



(57) 

S:^-Ky^yrjyiiy\-.yH3i^^L. iOElAIH 
gBn£t#otf 'J v y n yjgtA -y K 3 1 £ -?X? 1 1 T . 
CVDgHIJtl 6£#l:frttT:7Xvx y^y^Ki yx 
■yf-V^-tSik-C. CVDSglL§U6fc:J:6. Dafllffl 



(a) 



(b) 



1 S«>/-K«B3 



(a/.// / . ( j(&4<. 15 IR'Jz. 



-16 CVOSHbB 
,.15 MUz^ l J3yS 



-11 **»ste 




31 5*'J5/'JDVR;^K 
16 



Cc) 



m 



_31 
~32 



1 

t. 

mM03MWiZ>*?-->7lX. INhffiet? H5r® 

®mmm>^ yz-?x? t ix. mmumzmx 

-r&igk s^rtsi t Hast-*-*****™!**) 
i tzwwmimeaBmrm&im. 

3>K*Jj:VWWt4«^y^ K§KO?*>. Mil*— 

s i Nirefci. i fc £#®k -rs » m&k i west*)* 

mmmtizz&miBfct&xnt . 

•y f - > ?mzmii&.7y X7X7fy^^575X7 



2) JtgHTl 1-9764 1 

2 

mimm^-y t tx. mm&mimu 
-r suit , 

[it*fl8] imffi#*v>*i'?j8f$.tzm^&Bm& 
mmu. cvDwn\mx'bhztzimt-f&. mm. 
7 izmLn^mmsmnwrniim. 

iffsfy 'J 3 y|g^J£ B B ^g^l^J£ B B B x 'J 3 VI 

20 \iz^Lxmm-h^^)^ywchh^hi:WWL 
t^-h. m^mnzsmmmt^M^scom^fjm. 
[ i o ] m&t&mi/ u n yiin. c v Dat 
•fc&miurc, «»^co«aras«figT{i. 4 5 ox: 

»<o^ftiyg§§a<oS^tfi£. 

a. siNmx'i>z>ztz¥mt'$-&. ammnzsm 

[0001 ] 

(DRAM) <OlE«y-H«e*^«^^v^S:WL 

40 tz^imwimvwmijmizm-tz. 

[0002] 

50 ^rV\ ClWi, DRAM^tU-fe^cOdf^-'W^^ 



(3) 

3 

H. S4C s fc t'-y M&O^fiC bOlt36«** o 
V>fc. l^yMK^ti&fl2^hfc&9. DRAMO-fe 

VXTyTT'JllltcSE^tti-fr : 5r< : 5:-l»>ta6-C'S>i.. ten 
U^#*«*fclt»iM-fc*>fc» **^*8*C s 
fct' y M££»Cb<oifcfcLTtt. #)l/lOU±t>& 

fcJtS t'-y MlWgSC b«2 0 0 f F~3 0 0 f Fg 
J£&<9T\ **>*>'?c?>mM.C s t LTfi. ^< fct, 
20 f F~3 0f FiJUiJ)S^fc*qga$itS. 10 

[ o o o 3 ] HRf^-wcs^ag**** < -th t 

*LTt>*SiOt K^Sia N4 KOftbOt. HM^ 
mtf2 0—2 5cOTa 2 O3 ffi-^ifcSIS**^ 0 0~5 

0 0OBSTR (BaTi O3 fcSrTi0 3 t<OWM 

mom) moimwtinmmmtziimtimtztix 
v-tm&s^fc&mmx'mmivmm* 

mm$k**z<-$-h-m&Uhtix^h. 30 

[0004] am»(LUtDRAMCD;rft'J-fe;ND/h£ 
%MR\ftX\ 2 0 f F— 3 0 f FHXtn^-v'tisfV® 

r«i. tsj^wsmsHk l*: d r a M<r)sm.ijmnmt 

^LtzDRAM^W^jmi. 09iiJ:tf01O£#Hg 40. 
[ 0 0 0 5 ] . «8fefc3W*WBW6fcJ: 0 . DR 

AM^mm^xhiMos hyy^x^m^^rm^m 

«1 lfc»j*U l±fc<i. JUBRfiBRl 

2mmz>. 09 ( a > t*-rj;dt. 

-y^i^x-yf-y^mitJgti-& s i Nigi 3£«ffi 
CVD8s5fcJ:»)JMW-4. **>sl 

1 fiosrsjia^iK 1 2 1 s i n§? 1 3 t=e<§y- Kmffiw 



WSfW-l 1-9764 1 

4 

fttiO. 3y^^h*-;H4^SiNKl3±t 

[ o o o 6 ] *r*j . # y y 3 vr i sii^fMJ 
sk y S" y 3 >m 1 stta&t. thyvvx 

V LTx -y f-y \' >y ? Xfctl? y 5/ y a V§? 
15SI»CMP (Chemical Mechani 
cal Po 1 i sh i ng) *LTt>«kV\ StX. 

jKys/yayRi 5*KflM:J«fci(>, ay?? 

h 1 4 y y a yffl#>j£*T7 VZMfol. 

nx\ 09 (a) fcjjwj^yavm 5*wiRur 
hxw act. mmcvDmzm^x. cvdm^mi 

[0007] 09 (b) tS^idfc. R I E 
(Reactive Ion Etching)ff)I 
jrttx y f-y^t J: 9 C V Dfltfljg 16k#VW3> 
Ml 5t*'*?~->7L. CVDRftRl 6b#Vis 
yavKl 5kCJ:4tt«ai7afttt-4. =5rfc. i 
OCVDStffc&l bkXVisVn>m\ 5<DX. y+>7 

*mi. s iNmi3Wxv?>m±mtbx®<x 

$ K-TLfcjK'J i^y a^Kl 8*«ECVDjfefc:J: •) 

[0008] iKC 09 (c) fcSTJcifc, iK'Jy'J 
3 y§i 1 8 S:M*ttR I EmizX Ox -y y ? tr » 

tttt^i 7fflMco#y S'ysvHisjattotfys'ys 

y)il8^l^6-r&vIi:T. ««^y>-y3yjgl95r 

[0009] 010(d) (^-TJ: 3 >>x y 
bx>yf-^ffitJ;iy. tt«l81 7£0CVD^{tKl 6 

[0010] »Ct. 010 (e) t^-Tidt. S«S 

HM+^oiMit J; »? . ©4feKy i^y nyl 1 9-^y 
y'Jayiis <of«B<7)gfl$ui£ Ltm. MffiC V D 
ffitiO. ^-^N-^£^gRfc^.SSiN»|g2 0^ 

-e<^. fi4&Ky^y3>Ri9^y^y 
owisimst-ri.. ^emsH-rufcjKyj'ysyii 

[0011] xaL/iDRAMOS^rffitiO^L 

M«?Ky>-y3yffii 9t^y>-y3y|gi 5Sr^f 
^ ^<7)-^r<7)«g 1 1 . y ~> y 3 2 1 £flfcfr 

omffit L. i^ZoomffiScO«^)KS:S i N?£§|2 
0 i: L^^A-v^^tfc^T. fm<n*Ws9<r) 

%m:'&z> tcMzii. maxv ^ y 3 1 9 cogans 

*v]^v^fc . fi^'-K'J y'Jnyll 9<7>aS 2r«< L 

v>. l^l. »K^y^y3>Mi 9«og?^<-rs 



(4 

5 

[00 12] ZcotfmcO-itlX. ffitftfVi'Oziy 

<-$-&wmxvi' x )?ym&h&o ztu±. secvd 
mz£*)#>j^v?y®i8&fm?&m. &5 7o° 

Cg®T^f»U #y^y 3 y<^Wy-*MX£*# 10 
< LX. 5 ^o^[HIfl*^$tut^U y'Jayl l 8 

L*»U Z<7)WffiXVi' i )3ymi,zX&XV~y0aym 

[00 13] 
[00 14] 

&^miim£s<?m£:ijmizt}^x. m#*w^? 30 

*). #mm&m.&<r)*:^2tii&miz$mLx . 
zm&Mrtv vmis.-tz>xmt. insane 

x-y^-y^u ymmzzz. m/mm*&?&m 
0x7 f-^'-x 9 lx . tM{BsmK*«*§t£®j£ 

[ 0 0 1 5 ] *fc, *%Bfl<0^^iegSfic7«^£ 
JftttilSi:. ^*1tT5X-7x-/f-y^a. tsitf 



ftW&l 1-9764 1 

6 

Z?:ff577X7i7fy/$<?)^. ntvtf^ffyn 
ffitiO. 3&m&>^9-~y7L. PaOfl£B£ft 

mmkmymthiMt. mm wi,? co-no 

x -y y ? LT . &tta^Cf$|jmffcR£tt£*- 
[0016] *WDifc ifitf . IMMML flUf&HHt 

*4. iWPg£'ilB!IMiS5:^)*IS H H B vynyigyN-.yb'J 

?<Q®&mmiz®t±n&^ftmg&wcofmm& 

[ 0 0 1 7 ] ifc. *fMK:J:itff . ttA&&0*£» 

MuSiWtCML, d a&m&is y 3 y§?£ 
y^-zynsH. i-m*ttr5X-7X-jff-^t 

i^x-y^-y^ffv^ TOawaMrta visas' y 

ayJg/N'-y K*JKRLfc», KwetRHfcT^Xex? 

j-yfm^x. $8*^'j3y||/^ FfiHtfcx?* 
y^U #tSA^>J3y|P^H^ISAttlW2:tlhMI 

^k^x-y^y^^jKcoHMfcioT. IHIfti/yay 

fllBISBii^#o^ B B B ^ y n yjgyt-y nm^CL 
■C. Mtt^r^^^^tffl^l,ffig)li&^-^-^y^ 
L. IHfiHaiii*»-?tt1jBa5*»riM-Sii:-C. Cl^tt 

w*izmn&^i*3i®mm<r>tfmi*ift t . 

[0018] 

[w*93W*>raB] jar, *»»iB^*w9iiaw)W» 

[OO19]Hife^@0||l 



(5) 

7 

3f *v n° ^ £ W L fc D R A MfOSjS^fc^BJJ J 

4-f . ftififcflWSWBiitfefcJ: 9,01 ( a ) tc^-f 
idfc. DRAM0ffiAX?-?&6MOSh?V£/>l? 

t££¥3Stta«i llottSU ¥#ft£«i i±t=li. 

BfSffcgRl 2£RJfft5 0 0 nmSBWrfW-ft. * 
(c. JBISKtUBl 20>Jt*fc. SflBHRJnllSfcJllifflft 
SRI 2«fiaBBkf 4Xyf-ymJJI» «ifcf S i 
NRl 3*. HECVDHSEfciO. Rff£>200nm 

ummtz . %<m. sit/- re&s i eom^mm io 

Kl 2 bS i NISI 3Ci!1t/-HWHIIl»3^^ 

[00 20] 3ri>, ^Uv-'J3>|gl 5^ffl^fi^$ 

1 5£a9£CMPl/tt>J:vi. KfcX. stfy^yavu 

1 5fiffi£¥fift:§-t*-&fc46. ay?? btf-jH 4£ 20 

'jayK^WtiW-Stv^. 2BR*>I8T. 01 

(a) (SictiKyi'ysvRi 5»U{,iv^. £ 
fc. W*RT*S>6*y>'y3yRi 5tt. slfyyUa 
yR£JtRLfcft£, sjfnvxay V^sKy y'J 3 yR 

5WF*s**aaias*Tflaaifl:L/;!if y ^ y 3 vr 

1 5"C*-vc*>J:^. 

[002 1] Jfcfc. IMHL Mitf»JECVDi£fcJ:* 
CVD&fl^l6£Rgifc6 0 0nmg£ii«-f6. * 

^^mwr. «itfa«»5 2oicairco. JSC 30 

C VD&tZ.fc&^ftSi'y 3VR3 0£R@tt2 0 0 n 

14. 'jy(P) ^t:oy ( b ) $«reiiip>&£*i£t, 

[0022]«c. 01 <b) tSjcJ-Jt^fc. #NUr^ 
y a>R3 0*^--y^LTIMfclt5/y ayRycy 

v »£teft S' y 3 vr ( * y y y 3 vr ) t: 
sattii ktr. s^y 3 ^7 f 3 1 zmm- 40 

>R>* y F £:Ky >- 'J 3 yR^ y F3 1 (c LfcB&O. tf 1 
•J »J 3 yR/t >y F 3 1 ^tfifiSSii . » 0 . 3/xn.g 

ST* & . Ji£afiaffi«a&£ J: 9 «£iy&SSr*& < 
Lfc# 'J i/ 'J 3 y Ry t y F 3 1 ^ffljSOpifflSr* Uz 

oat. B3or**hbb?&&. 03(c^-<tat. # 
y 5^ y 3 ym^y f 3 1 it. # b b b m>- y 3 yR^-y f £ 

VVK'J y»J 3>Ry\--y F3 1 (C^SftSfu Z.<r>i£VisV 

3 yR» w f 3 1 \jm&m&ttthi&r&t< . *y so 



iffBPH 1-9764 1 



8 



S^J 3yR/\> F 3 1 HSBfcGiac&S. 

[0023] mz. 01(c) tz^txotz % ±mxv 

y 3 yRsty F 3 1 £ fc LT . R I E^OM^T 
ttT5Xvxy^-y;n:±SCVDIHfcRi 6<^x 7 f 
yfifiW CVD|MfcRl6fc:J:4. attg&3 2£jg 
SWS. £**Ol*;frttT?X*x.y*v*'ML mitt 
v?-*FnyiiRlE§£E£JBvv •iwx.y^-y^^fr 

c c vDmm 1 6 ?>x y "f-yy^.m 



C 4 Fs #Xjg* 
EE* 



15 seem 

3 0 0 seem 

4 0 0 seem 
5 seem 

5. 3 Pa 
1 500 W 

[0024] IMLtzX- yf-yrgfrT. dfj^'jay 
R/t«y F3 1 UfcCVDRftRl 6*>&fiF& 

75X?x -y f-y^moiEigy- FmffiSS 1 <0«0p 
*8Wf|jt^*Lfe0^. H4<HKK*|fiH-C&*. 04fc 
5ctJ:d(=. CVDR-(tRl6fcJ:4tt«a53 2^fflia 
(4. CVDR^bRl 6^X y^y^(c-7X?-CJ>S.-K 

y 5" y 3 y r^ < . y f 3 1 «obis^«^rb* ut . mm. 
[0025] act, 02(d) tz^txo^ urns- 

simR. Mi.{f«EECVDffifcJ;S, ^ft^F-7" 

swtsK y s^y 3yR*RW»5 0 nmWkmicth. 
*cd&. z co^ y is y 3 yR s y y 3 y^n- „ k 3 

l*Jj;^y>'y3yRi 55r. M*ttT7X-7X yf- 
yfizi. 0 . x >y +rt -y ? LT . 3 2 <fflMC®« 

^y^y3yR3 3^fi£-r^„ ^B^RT'&S 

±aLteK , j>'y3yRi±, ^it^^^^i^yyy 

3>R^«ffiCVDffiTift»LJt^. *'nyx»iyy 

mn^mzxv y 3 yRt»ifesjc$-ti-T(Sjaji-fkL 

3t.1fJ >-y 3yRT*J>oTt>J:v\ 
[0026] JXfc. 02(e) KStAoC, #7 <yl? 

^?K&fflv^'>x-/Fx.yf-y?'^J:y. cvDig^ 
Rl6tc,i:&ttttaS3 2£l5fefc-r£. ^«0«tUT. M 

tt^r ?o-^rcomffi-c*> •& y ^ y 3 yR 3 
3*qassn.4. i«tt«»3 2»*tt«eHfcKyyy 

3 yR 3 3 «aaWBS** Lfc«»«. 0 5 ?)iSB&£ffi! 
•C*4. 05(C*-TJ:3(C. ®^y^'J3yR3 3 

<o«=5:ffi^y^y3yR33t-r^c:k-r. ®«^y 

i/ y 3 yR 3 3 y y 3 y 
Rl 9<0Siiii«KJt8LT. ^s(ctiJirri» 0 
[0027] <Xt. 02(f) fcSrtJ: 5(C ^*^H 

M+c^jiat- i 9 x ffij^Ky yR3 3** y ^ 

•j3yRl 5«0^ffl£7)S{tJ?Pi^L^ MECVDffi 

tio. ««sKy^y3yR33^sjfy^y3>'Ri5 



(6) 

9 

K-T Lfctf 'J >- 0 3 y& 3 5 SrffiWft 5 0 n mggJt 

a-r s . £fc , *imii-e<b i»±a y ^ y n y§i 

35l±. ^^^i&l^y^yrjy^J&EECVD 
'J 3 yJKtC^tfc^-fr-Cfiffifiift Lfc* !ix!J3 >B§T 10 

-rimmrnizx*) . DRAM£ft«-rs. 

[ 0 0 2 8 ] ±^ L/CD R A M^jS^^ffl^il-tf . 
C V DBMS 1 6 iz X h . nfliMffig£#ofttt& 3 2 
£WflL-OBj£-ri.. ©^1fJ^'J3y|g3 3t^y^ 

^cO-^comiifc. SiNSK34ti-&^f^^ 
wffiliSKk. ^)^)viVW33\,zi.l,^\J^9<r> 

mvm&tizxm&ztihfam^i'm. 
jti'fnmmtfmitt&tiMz, mmwsfois 20 

[0029] mL<rm?m2 

^memmmi. . * t y ^jukw&j - vwrnm^. 

* v> t * it W L fc D R A M COgS^Tffi £ SfflB 

LfcflTej) 0 , HigcDEMfll 1 <DtftBj§Tffiffl Lfc0 1 
(c) fcitf02i:. 06~08£#BgLTi&B|ft6. 

[0030] a-r. 06 (a) iz^-txdiz. m&m 
mm 1 1 mrnzumzx . ie^/- nmsa iocvd 

mttM 1 6 Srita-f & £ T-OIgfrff 3 . <£c0®. C V 30 
DKtfJg 1 6±£Wm2 0 0 n m^«D*# MghfaS 

yjgfc^Bi ltjbbWs A*" y n vk ( # y ^ y n 

*SAStfc LT. jSSx^y ? y v^THIItLfcA l is 
*\ «iSS!$ui£ LJtA i wshi, MoSi 

2 ffiL Ti S i 2 CoS i2 K^O^S^Sll^ 
[003 1] iJCtC. 06 (b) (^-ri^t, /N^-r: 40 

yT'LT. ^yyy3yK^-yK5 2Sr»«-rs. ^(0 

#y y a yffi^N* >y h 5 2 * jM&ti® . # y >- y 3 y$ 

K 5 2gfcoi¥«B8jS$r*L^a*\ 07tf>ffiP&®8! 

0-C&&. H7(c*tidfc. #yvy3>ji5o<7)g 
^rtt/7X-7i7fy/tJ: ojB^itt^y ^y 3> 
h 5 2iiMffi(i. £A8# (^u-yAy^y ) t 

[0032] mz. me < c ) tsfidfc, -taon 50 



&PFF1 1-9764 1 

1 0 

^ttT^Xvxy^y^ 91* Rive?* M/x'xh 
5 lfc-ex^fcLT. tfVisVaymnv K52fflJS£ 

f*tt/7X7I.yf y/C± I)l7f Cltf) 

•y K 5 2fl8MiS«. Ig^^jBliSt OX «y 

f-y^^aHtioT. fflfl^iiak^l.. ico«('L 

t » si? y 5/ y 3 >m * t k 5 2 oras «t 0 ^^hs 

GaflliMBS^^o^y i^y nyl«.y f 5 3*>*Jg 

[0033] ±m<m^-TyX^x.y^>nzii^ 
y S^y 3yHy\*>y k 5 3 £J&£&<^ ^y y ayK/t 
•y K 5 3a5«OSaHSIiiSr^L^0*5. 08<O«P&^«H 
T**. ^FJfi^. »JffSKfflS:»o^y^y3yK^>y 
H 5 2 fflSSr^ttr^Xvx . y f-y^S i fc X\ m 
*ft77X7iyfy/t i "3JB^?iTJt¥ffl^-Ky i' 
•J 3 y K 5 2ffflMffi«. 08 tC^-Ti 3 fc. fe H B B 

[0034] ±^L^BaflfflMffi^»o^y ^ y 
3 vw^/ K 5 3»«tt. S^rttr^xvx -y ^y^t 

^fSttr^Xvx y^y^SrffdT-? X7X y ^ 
y^ciOfifo/^ ^y^y3yK5 0 2r^*ttT7 

x^^+v?<r>?txw--vy^him\zs.*)^ m 
[0035] mz^ DflflfflSH^#o^y y^^- 

-/K5 3£-7X:?fcU Hifec^SCTltlHiatLTC 
VDgg^i 6^^-^y^L. 01(c) tc*1-J: 
dfc. CVDSS-ffcJStJ;Stt«a53 25:^)S-r*. -e<0 

»{±. 02^fflv^TiiBBLfeiii!i^®e»ii tmm&x 

[0036] JJ£LfcDRAM<^gjI2i«2:fflV\fUf . 
CVDB!ftJSl6fc:J:S. DfleifflMiii&^a«a53 2 

?:fi|fflLT:je«-rs. MFK^y^y3yjg3 3t^y^ 
mcvm&tizzm&ztiiffim^i'fte. 

[0037] ULL. *I6H3^ 2MO||iSco«©09(iJ: 0 

wflt^. *m\\tzKh<mm<mmm\,z®hmi 
mm^ismmzm^&mmzcvDmim 

bLXWWlfiltf. BPSG(Boro-Phosph 
o Silicate Glass) flg-^S OG (Sp 
in On G 1 as s) #cOjfeiliJST'i> <k V\, ifcfc. 



1 1 

fcl/tSKBU:**. WSiz m. MoS i 2 I, TiS 

i 2 is. cosia wmnzte&nm&gM^vw 

^\^9<nm.ms i NKfc LXWftLtztiK s i 
NK^SW^iOt^^m^^o. Ta 2 Os Bt 

[0038] 

^ IgMtl«W-5 . D R A McOiBIfy - F«ffi&?>«{ 
B&BttSaT. ( a ) liC VDMlt^afx y 3 y 
BS^fcUctt® . ( b ) aMfy U 3 yB?*^?- 
-s? LXft&'Si' V 3 y|gy s" y V £ JgfiK ffiiS 
f*JaaT1SSSgc7)^^'j ^y nylStc^ftLT, 
jk y 3^i/<» K*»jRLfc««. ( c ) »i#y v 

Jgffitg!l20Xg<7)^SrIgjamW-|.. DRAMO 
fBIt^- Km^<9fiW&BnS0T\ ( d ) tttfy v y 3 

'J Zl>mWf8LLtzim. ( e ) fet^x >y hXyf- 
y^Ki 9tttt&£BfcSL*:» (f)ttSi Njg£ 

:Ky>-y3yK5:ifML/v:«®TfcS. 
[S3 ] 01 ( b ) ^1fJy'j3>l7\- 7 FJ&£i£fciS 

t?£ , #y s/ y a >§t^ y Kopwwjs^^-t. fetiy 

[04 ] 01 ( c ) a&ttaBBl£tt££ft£. tttt&tf) 
[05102(e) ^tttt^X-y^y^CiiftS. 



(7) ^^1 1-97641 

1 2 

*lSJW:BWW-& . D R AMcofe&y- K WBgoff 
•WfflBTC. (a)licv DMmh£ttfl&&a*S 
v^u i^y 3>«$»jftLfctt»» ( b ) uisKy i^y 3 
>R*R*ttr5X^x.y^v^cxvf-y^Ls|fy^ 
y 3 y h LfcDML ( c ) i4jk y ^ y 3 y 
igco^ttT^xvx y^y^tc, gi#av^T**tt 
77X7i-/fy/?:ffot, pgansia^ftoiKy^ 

10 y 3>ffi/tv K£jft£LftRS-C&&. 

[07 ] 06 ( b ) C7)M*ttT7XVX-yf-y^T-X.y 

■f-y^U ^y^ynyK^WFSjGfttcfilti. 

«o«w&^ffl0t:'^s. 

[08] 06 (c ) »IM77X7X.;fy/KI? 
BaflMSHfcfcosKy n F«0f¥«Mti££S 

[09 1 ^mmmmi^mcr>mm.imcr>xmmi 
omwrBH-c. < a ) u#ys/y nyKSJtuu * 

«ttCVDlM«fc*«tfc«ail. (b)ttCVD^L 

Kfc si? y y a yR***ttx ? ^yy^xwmm 

JS L . **HfcK y v'J 3 vjR£ *« , ( c ) <i 
y 2/ y a vKSrx «y f/W^L, ffifcp y v'J3 yf| 

[0io] mm<r^mm^wmmi^fr>xM<r) 

a5W«tB&Bfffi0T. ( d ) iittttttac VDMflatfc* 

30 x -y hx»/f-y^T-#*L3t«ffl. < e ) UtS i NI5: 

*bu z^xvisv^ymzm&LfzW&x'hh. 

l-at/-F«B5. ll-4^fl«S, 12-«a 
IfittR. 1 3 — S i Ni, 14-3^?h*-^. 1 
5, 18, 2 1, 35, 5 0- -^'Jy'Jayli, 16- 
CVDKftR. 17, 3 2-&tt& 19, 3 
^'Jy'JnyR. 20, 3 4-SiNBBL 3 0-M 
^'J3y|l. 3 1. 52. 53-OTy'j3ylA 7 
5 l-7*M/y'Xh 
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30 ummz/ % j^>m 

16 CVDBHtg 
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.32 ttttSB 
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35 tKU^UDVK 
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WWFl 1-9764 1 
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^^Fl 1-97641 
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-13 Si Kg 
-12 g&U&Sgf 
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-19 ©tfrKU^'JDVg 
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21 Jlf'J5/ l J3>E 
20 SiNSfK 
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